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(54) ; Housing for the valve plate assembly off a swash plate compressor 



(57) A swash plate type compressor for refrigerant 
in a refrigeration cycle of an air concfitioning system for 
an automotive vehicle. The compressor comprises a 
cylinder block having a plurality of cylinder bores. A plu- 
rality of pistons are provided to be respectively fitted in 
the cylinder bores, each piston making a linear move- 
ment under action of a swash plate which Is rota table 
with a drive shaft Additionally, a rear housing is pro- 
vided having a refrigerant suction chamber and a refrig- 
erant discharge chamber. The rear housing has first and 
second end sections, in which the first end section is 
connected through a valve plate to an end section of the 
cylinder block. The refrigerant suction chamber and the 
refrigerant discharge chamber are connectable with the 
cylinder' bores of the cylinder block through holes 



formed in the valve plate. The rear housing includes a 
base section connected through the valve plate to the 
cylinder block and being formed there nside with a first 
part of the refrigerant discharge chamber. A bulged sec* 
tion is formed integral with the base section and project- 
ing in a direction opposite to the cylinder block. The 
bulged section has an Inside depression which forms a 
second part of the refrigerant discharge chamber. The 
bulged section has a linear groove formed at a surface 
forming part of the second end section of the rear hous- 
ing and depressed in a direction of the first end section 
of the rear housing. Bracket walls are formed integral 
with the bulged section to close opposite end sections 
of the linear groove. 
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Description 

BACKGROUND OF THE INVENTION 

1. Fjfldgf the Invention 

[0001] This Invention relates to improvements in a 
swash plate type compressor for refrigerant, disposed in 
a refrigeration cycle, for example, of an air conditioning 
system of an automotive vehicle. 

2. Descripti on of the Prior Art 

[0002] Swash plate type compressors have been well 
known and put into practical use, for example, in order 
to pressurize refrigerant in an air conditioning system of 
an automotive vehicle. A typical example of such a 
swash plate type compressor is disclosed in Japanese 
Patent Provisional Publication No 5-195949, in which 
the compressor is provided at its rear housing with two 
refrigerant discharge chambers for the purpose of 
increasing the volume of a refrigerant discharge cham- 
ber. This is advantageous from the viewpoint of sup- 
pressing pulsation of refrigerant discharged from the 
compressor thereby improving stillness of the compres- 
sor. 

[0003] Such a compressor to be used in the automo- 
tive vehicle has been required to be small-sized in loca- 
tional layout since it is mounted together with other 
engine accessories in an engine cornpartment How- 
ever, providing a plurality of the refrigerant discharge 
chambers in the rear housing as discussed above una- 
voidably leads to prolongation of the whole length of the 
compressor. Additionally, the housing of such a com- 
pressor is usually provided with an installation bracket 
which radially outwardly projects in the form of a projec- 
tion piece for the purpose of installing the compressor to 
an engine block. This unavoidably increases the radial 
size of the compressor. 

[0004] In view of this, it has been proposed to provide 
the installation bracket in the form of a projection piece 
to an end wall of the rear housing. However, this further 
increases the whole length of the compressor of the 
type having a plurality of the j refrigerant discharge 
chambers in the rear housing as discussed above, 
which is contrary to the requirement for making the 
compressor small-sized. 

PRIEF SUMMA RY QF THE- INVENTION 

[0005] It is an object of the present invention to pro- 
vide an improved swash plate type compressor which 
can effectively overcome drawbacks encountered in 
conventional swash type compressors. 
[0006] Another object of the present invention is to 
provide an improved swash plate type compressor 
which is realized to be small-sized while reducing noise 
due to pulsation of refrigerant. 



[0007] A further object of the present invention is to 
provide an improved swash plate type compressor in 
which the volume of a refrigerant discharge chamber is 
increased to reduce noise due to pulsation of refriger- 
5 ant. wilhout enlarging the whole length of the compres- 
sor. 

[0008] A still further object of the present invention is 
to provide an improved swash plate type compressor in 
which brackets tor the purpose of installation of the 

10 compressor are provided to a rear housing without 
increasing the whole length of the compressor. 
[0009] A swash plate type compressor of the present 
invention is for refrigerant and comprises a cylinder 
block having a plurality of cylinder bores. A plurafiiy of 

is pistons are provided to be respectively fitted in the cyl- 
inder bores, each piston making a linear movement 
under action of a swash plate which is rotatable with a 
drive shaft Additionally, a rear housing is provided hav- 
ing a refrigerant suction chamber and a refrigerant <£$- 

zo charge chamber. The rear housing has first and second 
end sections, in which the first end section is connected 
through a valve plate to an end section of the cylinder 
block. The refrigerant suction chamber and the refriger- 
ant discharge chamber are connect aWe with the cylin- 

25 der bores of the cylinder block through holes formed r> 
the valve plate. The rear housing includes a base sec- 
tion connected through the valve plate to the cylinder 
block and being formed thereinside with a first part of 
the refrigerant discharge chamber. A bulged section rs 

30 formed integral with the base section and projecting in a 
direction opposite to the cylinder Bock. The bulged sec- 
tion has an inside depression which forms a second 
part of the refrigerant discharge chamber. The bulged 
section has a linear groove formed at a surface forming 

35 part of the second end section of the rear housing and 
depressed in a direction of the first end section of the 
rear housing. Bracket walls are formed integral with the 
bulged section to close opposite end sections of the lin- 
ear groove. 

40 [0010] With the above-arranged swash plate type 
compressor, the bulged section is formed at the end 
wall of the rear housing so as to project rearward and 
located corresponding to the refrigerant discharge 
chamber. Accordingly the volume of the refrigerant cfis- 

4$ charge chamber is enlarged thereby suppressing pulsa- 
tion of refrigerant to be discharged from the compressor 
thus improving stillness of the compressor. This pre- 
vents such pulsation from being transmitted to the 
inside of a passenger compartment via piping of a 

so refrigeration cycle of the air conditioning system, thus 
improving stillness inside the passenger compartment 
[001 1] Additionally, the bulged section is formed with 
the linear groove and integrally provided with the 
bracket waits in such a manner as to dose the opposite 

55 end sections of the linear groove Accordingly, an instal- 
lation bolt is located in the linear groove, in which the 
bolt is fixed to the rear housing by the bracket walls. The 
rear housinq is fixed to an engne bock. Further, the 



BNSDOCID: <EP 0911510A2_L» 



2 



i i 



EP 0 911 519 A2 



bracket Walls are within a projecting range of the bulged 
section; In other words, the bulged section is formed or 
molded having a predetermined projection height (rear- 
ward projection distance) corresponding to that of the 
bracket walls so that the volume of the refrigerant dis- 5 
charge chamber can be enlarged. Thus, it is achieved to 
enlarge the volume of the refrigerant discharge cham- 
ber and to provide brackets (or the bracket walls) to the 
end wall of the rear housing, without changing the whole 
length of the compressor. This realizes making the com- w 
. pressor small-sized. 

[001 21 Furthermore, the bracket walls are formed inte- 
gral with the bulged section so as to serve as closing 
wails, and therefore stiffness of the bracket walls is 
higher as compared with conventional brackets which 15 
are formed projecting as projection pieces. Thus, such a 
configuration can improve installation stiffness for the 
compressor. 

■ : ! i 1 

BRIEF DESCRIPTION OF THE DRAWINGS so 

: t 

10013] I . 

Fig. 1 is a vertical sectional view of an embodiment 
of a swash plate type compressor according to the 25 
: present invention; I 
Fig. 2 is a perspective view of a rear housing of the 
swash plate type compressor of Fig. 1, as viewed 
from the rear side; and 

Fig. 3 is a fragmentary sectional view of an end wail so 
. of the rear housing of Fig. 2. 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] ; Referring now to Figs. 1 to 3, a first embodi- ss 
ment of a swash plate type compressor according to the 
present invention is illustrated by the reference charac- 
ter C. The swash type compressor C of this embodiment 
is a variable displacement compressor and used for 
pressurizing refrigerant in an air conditioning system 40 
(not shown) of an automotive vehicle. Tne compressor 
C comprises a compressor housing 1 which Includes a 
cylinder block 2. The cylinder block 2 is formed with a 
plurality of cylinder bores 3. A front housing 4 is dis- 
posed in front of the cylinder block 2 and fixedly con- 45 
nected to the cylinder block 2 to define thereinside a 
crank chamber 5. A rear housing 6 is disposed behind 
the cylinder block 2 and fixedly connected to the cylin- 
der block 2 through a valve plate 9. The rear housing 6 
is formed with a refrigerant suction chamber 7 and a so 
refrigerant discharge chamber 8. The refrigerant dis- 
charge chamber 8 is located at the diametrically central 
section of the rear housing, while the refrigerant suction 
chamber 7 is located at the diametrically outer periph- 
eral section of the refrigerant discharge chamber 8. ss 
[0015] ; ; A drive shaft 10 is disposed to axial I y extend 
through the front housing 4 and the cylinder block 3. A 
drive plate 11 is fixedly mounted on the drive shaft 10 



and located in the crank chamber 5. A sleeve 12 is slid- 
ably mounted on the drive shaft 10. A journal 14 is 
swingably connected through pins 13 to the sleeve 12. 
The journal 1 4 has a boss section 1 5 which is formed at 
Its outer peripheral surface with an external thread por- 
tion 16. A generally annular disc-shaped swash plate 1 7 
is fixedly and coaxiaily mounted on the boss section 15 
of the journal 14 in such a manner that an internal 
thread 18 of the swash plate 17 Is engaged with the 
external thread portion 16 of the journal 14. The journal 
1 4 has a hinge arm 1 9 which is movably connected to a 
hinge arm 20 of the drive plate 1 1 in such a manner that 
a pin 22 of the hinge arm 19 is slidably disposed within 
an elongate hole 21 of the hinge arm 20, so that swing- 
able movement of the journal 14 is restricted under the 
action of the elongate hole 21 . 

[0016] A piston 23 is movably disposed inside each 
cylinder bore 3. Each piston 23 is connected to the 
swash plate 17 through a pair of shoes 24 which are 
located respectively on the opposite sides of swash 
plate 17. The swash plate 17 is inclinable relative to an 
imaginary plane (not shown) to which the axis of the 
drive shaft 10 is perpendicular, thereby forming an incli- 
nation angle. The inclination angle of the swash plate 1 7 
is changed by a pressure within the crank chamber 5 
which pressure is adjusted in accordance with a pres- 
sure within the refrigerant suction chamber 7 under the 
action of a pressure control valve mechanism (not 
shown). Such change in inclination angle of the swash 
plate 17 changes the stroke of each piston 23 thereby 
altering the amount of refrigerant discharged from the 
compressor C. 

[0017] The valve plate 9 Is formed with discharge 
holes 30 and suction holes 32 through which refrigerant 
flows in and out of the cylinder bores 3. The discharge 
holes 30 are closable with a lead valve 29. The lead 
valve 29 is restricted in its movement by a retainer 33. 
The suction holes 32 are closable with lead valves 31 . 
[0018] The basic construction and operation of the 
swash plate type compressor C are known as disclosed 
In United States Patent No. 5.706.716 entitled Variable 
Displacement Swash Plate Type Compressor", and 
United States Patent No. 5.749.712 entitled 'Variable 
Displacement Swash Plate Type Compressor'* which 
are hereby incorporated by reference. 
[001 9] In this embodiment, the rear housing 6 includes 
a base section 6a which is formed thereinside with the 
refrigerant suction chamber 7 and a main part 8a of the 
refrigerant discharge chamber 8. The refrigerant suction 
chamber 7 is formed at the generally diametrically 
peripheral section of the rear housing base section 6a 
and fluidly connectable through the suction holes 32 
with the cylinder bores 3. The refrigerant discharge 
chamber 8 is formed at the generally diametrically cen- 
tral section of the rear housing base section 6a and flu- 
idly connectable through the suction holes 32 with the 
cylinder bores 3. 

[0020] The rear housing 6 is integrally formed at its 
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end wall E with a bulged or projected section 25 which 
projects rearward or in a direction opposite to the cylin- 
der block 2. The bulged section 25 are located at the 
generally diametrically central section of the end wall E 
of the rear housing 6 and positioned corresponding to 5 
the main part 8a of the refrigerant discharge chamber 8. 
The inside of the bulged section 25 is depressed to form 
an inside depression D (shown in Fig. 3) which forms an 
auxiliary part 8b of the refrigerant discharge chamber 8. 
The auxiliary part 8b is merged in the main part 8a to w 
form the refrigerant discharge chamber 8. 
10021] The bulged section 25 of the rear housing 6 is 
formed at its rear fiat surface with a linear groove 26 
which is located at the generally central section and 
extends diametrically. The linear groove 26 has a size 15 
sufficient to receive an installation bolt B (or a nut) as 
shown in phantom in Fig. 1 . It will be understood that the 
linear groove 26 is separate and independent from the 
refrigerant discharge chamber 8 by a waH portion W of 
the rear housing 6 as shown in Fig. 3. In other words, 20 
the wall portion W is generally channel -shaped to define 
thereoutside the linear groove 26 and forms part of the 
end wall E of the rear housing 6. so that the linear 
groove 26 is completely isolated from the refrigerant dis- 
charge chamber 8. 25 
[0022] The opposite end sections of the linear groove 
26 are closed respectively with bracket waDs 27. 27 
each of which is formed with a bolt insertion hole 28 
through which the bott is insertable as indicated in 
phantom in Fig, 1 . The bracket walls 27. 27 are formed so 
integral with the bulged section 25. In this connection, 
the bulged section 25 projects rearward by a distance 
corresponding to a rearward projection distance 
(height) of the bracket walls 27, 27 which distance is 
required for bolt-nut connection through which the rear 35 
housing 6 is fixed to an engine block M of the vehicle. In 
this embodiment, the rear surface 27a of each bracket 
wall 27 is flush with the rear surface 25a of the bulged 
section 25 as shown in Fig. 3. 

[0023] With the above-arranged compressor C. the 40 
bulged section 25 Is formed at the end wall E of the rear 
housing 6 so as to project rearward and be located cor- 
responding to the refrigerant discharge chamber main 
part 8a. Accordingly, the volume of the refrigerant dis- 
charge chamber 6 is enlarged thereby suppressing pul- 45 
sation of refrigerant to be discharged from the 
compressor C thus improving stillness of the compres- 
sor C. This prevents such pulsation from being transmit- 
ted to the inside of a passenger compartment via piping 
of a refrigeration cycle of the air conditioning system, so 
thus improving also stillness inside the passenger com- 
partment. 

[0024] Additionally, the bulged section 25 is formed 
with the linear groove 26 and integrally provided with the 
bracket walls 27. 27 in such a manner as to close the 55 
opposite end sections of the linear groove 26. Accord- 
ingly, the installation bolt B is located in the linear 
groove 26. in which the bolt B is fixed to the rear housing 



6 by the bracket walls 27. 27. The rear housing 6 is fixed 
to the engine block M as shown in phantom in Fig 1 . 
[0025] Further, the bracket walls 27. 27 are within a 
projecting range of the bulged section 25. In other 
words, the bulged section 25 is formed or molded hav- 
ing a predetermined projection height (rearward projec- 
tion distance) corresponding to that of the bracket walls 
27. 27 so that the volume of the refrigerant discharge 
chamber 8 can be enlarged. Thus, it is achieved to 
enlarge the volume of the refrigerant discharge cham- 
ber 8 and to provide brackets (or the bracket walls 27. 
27) to the end wall £ of the rear housing 6. without 
changing the whole length of the compressor C. This 
realizes making the compressor C small-sized. 
[0026] Furthermore, the bracket walls 27. 27 are 
formed integral with the bulged section 25 so as to 
serve as closing walls, and therefore stiffness of the 
bracket walls 27. 27 is high as compared with conven- 
tional brackets (not shewn) which are formed projecting 
as projection pieces. Thus, such a configuration can 
improve installation stiffness for the compressor C. 
[0027] Particularly in this embodiment, the bulged 
section 25 is formed at the diametrically central section 
of the end wafl E of the rear housing 6 and located cor- 
responding to the refrigeration discharge chamber main 
part 8a located at the diametricaffy central section of the 
rear housing base section 6a. Accordingly, the diametri- 
cal dimension of the bulged section 25 can be reduced 
as small as possfcle thereby to contribute to making the 
compressor C light in weight while the groove 25 is 
formed diametrically extending so that the bracket waRs 
27. 27 are diametrically separate from each other. As a 
result, the compressor C can be installed to the engine 
block M through the bracket walls 27, 27 along a line 
which passes through the center axis of the compressor 
C. and therefore installation stability of the compressor 
C can be improved. 

[0028] While the bulged section 25 has been shown 
and described as being formed bulged at the section 
corresponding the centrally located refrigerant cfis- 
charge chamber main part 8a in the rear housing base 
section 6a In this embodiment. It will be understood that 
the bulged section 25 may be formed by wholly project- 
ing rearward the end wall E of the rear housing 6 incf tid- 
ing a section corresponding to the refrigerant suction 
chamber 7. 

[0029] Although only the variable displacement type 
and swash plate type compressor has been shown and 
described, it will be appreciated that the principle of the 
present invention may be applicable to a swash plate 
type compressor of the structure wherein an inclination 
angle of the swash plate is constant. 

Claims 

1 . A swash plate type compressor for refrigerant, com* 
prising: 
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1 ja cylinder block having a plurality of cylinder 
: bores; ; 

'a plurality of pistons which are respectively fit- 
; 'ted in said cylinder bores, each piston making a 
I | linear movement under action of a swash plate s 
j J which is rotataWe with a drive shaft; and 
j ;a rear housing having a refrigerant suction 
; ^chamber and a refrigerant discharge chamber, 
; said rear housing having first and second end 
i -sections, the first end section being connected 10 
I through a valve plate to an end section of said 
; cylinder Mock, said refrigerant suction chamber 
; and said refrigerant discharge chamber being 
. connectabJe with said cylinder bores of said 
! 'cylinder block through holes formed in said 15 
■ valve plate, said rear housing including 

! h - : ; " 

\ j.. a base section connected through said 
" ] j valve plate to said cylinder block and being 

| I formed thereinside with a first part of said 20 

j [ refrigerant discharge chamber. 

j j ' a bulged section integral with said base 
section and projecting in a direction oppo- 

• | site to said cylinder block, said bulged sec- 

j j ton having an inside depression which 25 

M forms a second part of said refrigerant dis- 
charge chamber, said bulged section hav- 
ing a linear groove formed at a surface 
forming part of said second end section of 

I ' said rear housing and depressed in a 30 

\ | direction of said first end section of said 

. | rear housing, and 

j ; ; bracket walls formed integral with said 
I i bulged section to close opposite end sec- 
| j tions of said linear groove. ss 

; ' j I ■ •• i 

A swash type compressor as claimed in Claim 1. 
wherein each of said bracket walls is formed with a 
hole which is aligned with said linear groove. 

: A swash type compressor as claimed in Claim 1, 
wherein said first part of said refrigerant discharge 
chamber is formed at a generally diametrically cen- 
tral section of said rear housing base section, said 
refrigerant suction chamber being formed diametri- 45 
caily outside of said refrigerant discharge chamber, 
wherein said bulged section is formed on a gener- 
ally diametrically central section of said base sec- 
tion so as to correspond to the first part of said 
refrigerant discharge chamber. so 

A swash type compressor as claimed in Claim 1, 
wherein said bulged section has a wall integral with 
a wall of said base section, said wall of said bulged 
section including a generally channel-shaped wail ss 
portion which defines thereoutside said linear 
groove and thereinside said refrigerant discharge 
chamber, said linear groove being isolated from 



A2 8 

said refrigerant discharge chamber through said 
channel-shaped wall portion. 

A swash type compressor as claimed in Claim 4. 
wherein said bracket walls are integral with said 
channel-shaped wall portion and located at oppo- 
site end sections of said channel-shaped wall por- 
tion so as to block the opposite end sections of said 
linear groove. 
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FIG.2 
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(54) ;■ | Housing for the valve plate assembly of a swash plate compressor 



(57) !■ '• A ewash plate type compressor for refrigerant 
In a refrigeration cycle of an air conditioning system for 
an automotive vehicle. The compressor comprises a 
cylinder block having a plurality of cylinder bores. A plu- 
rality of pistons are provided to be respectively fitted in 
the cylinder bores, each piston making a linear move- 
ment under action of a swash plate which Is rotatable 
with a drive shaft. Additionally, a rear housing is pro- 
vided having a refrigerant suction chamber and a refrig- 
erant discharge chamber. The rear housing has first and 
second end sections, in which the first end section Is 
connected through a valve plate to an end section of the 
cylinder block. The refrigerant suction chamber and the 
refrigerant discharge chamber are connectable with the 
cylinder bores of the 1 cylinder block through holes 
formed In the valve plate. The rear housing Includes a 
base section connected through the valve plate to the 
cylinder block and being formed thereinside with a first 
part of the refrigerant discharge chamber. A bulged sec- 
tion is formed integral with the base section and project- 
ing in a direction opposite to the cylinder block. The 
bulged section has an inside depression which forms a 
second part of the refrigerant discharge chamber. The 
bulged section has a linear groove formed at a surface 
forming part of the second end section of the rear hous- 
ing and depressed in a direction of the first end section 
of the rear housing. Bracket walls are formed integral 



with the bulged section to close opposite end sections 
of the linear groove. 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

I^BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
|]/fADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ -GRAY SCALE DOCUMENTS 

12 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



